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Abstract 
A new approach of academic assessment has been implemented in electronic engineering course in Universiti 
Tun Hussein Onn Malaysia (UTHM). The online assessment method is used as an alternative to conventional 
assessment method used for years. Unlike the conventional approach, the online assessment does not require 
the students and lecturer to be face-to-face during the assessment and it also gives more flexibility for students 
to choose the assessment time. Given the ease in implementing this type of assessment, it still maintains high 
quality of questions given to students. At the end of the assessment period, it does attain the objective of the 
assessment and it also reflects the understanding of students towards the intended topic of the assessment. We 
conclude that the implementation of this assessment approach is a success to gauge the performance of 
students and it also can serve as an effective complement to conventional assessment approach. 
Keywords: online assessment; alternative assessment approach 
1. Introduction 
The concept of e-learning has been implemented 
for years and it is common to see the instructional 
materials are delivered through this approach 
especially in higher education level. The system itself 
does not intended to replace the conventional way to 
deliver the subject content to students but to enhance 
and vary the way the material is presented. 
Nevertheless, many academicians still shy away from 
using online system as an assessment tool. 
Online system is often seen to compromise the 
standard of question in an assessment. This is due to 
the perception that online system will only tests the 
must-know material. But the fact is that online can 
actually match, if not better, the standard of paper 
assessment [1]. The same approach does provide an 
effective measurement of the students' practical 
skills by comparing student performance in a variety 
of scenarios [2]. 
Besides, the online assessment could provide an 
effective formative assessment tool for students on 
regular basis and permitting them to evaluate their 
knowledge independently throughout the semester 
calendar [3]. The online system also has been 
reported could help students to study more 
consistently and improve the study habit in their 
preparation [4], [5], [6]. It shows that this system has 
positive effect towards students to gain better grades 
in succeeding assessment. The same scenario on 
students' performance is also seen with the aid of 
self-directed assessment modules [7]. 
On the other hand, the online system offers more 
flexibility to both lecturers and students. Students 
have flexible means in attempting the assessment and 
receiving feedback of the assessment whereas the 
lecturer has the option to automatically grading the 
assessment [1], [8]. Thus, this is an obvious 
advantage of online assessment over the paper 
assessment. 
In order to maintain the quality of the online 
assessment, a benchmarking procedure on this type 
of assessment has been proposed and at the same 
time, the benchmark should be transparent to 
students in terms of the behaviour and expectations 
[9]. In this paper, we present our first attempt in 
implementing the online assessment on the first year 
students in electronic engineering course and 
followed by the analysis on the result of the 
assessment. 
2. Blackboard as an Assessment Tool 
In case of UTHM, Blackboard Learning System 
(Blackboard) has been chosen as the platform to 
establish the e-learning system. It is a common sight 
the lecturer utilizing Blackboard as part of teaching 
and learning activity throughout the semester. 
However, its capability to assess the students is not 
fully utilise. The lecturers tend to limit Blackboard as 
a platform to present the subject content only. 
Therefore, we decided to do the assessment via 
the Blackboard and to see the effectiveness on the 
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student performance. Fig. 1 shows the front page of 
Blackboard after user has login to the system. 
Co II it** you ai« teaching: 
No Announcemenls 
fflBeH803.lekm.1od fclehfctfc & f-lftfctf.fi 
i No Announcemanls 
j BB Tn.il Lltai H«latlk 
No Announcements 
Cowse* In which you aie enielleil; 
CO Efl^ crlve Conwumlcatioii 
No An noun cements 
Fig. 1 . Front page of Blackboard system. 
Blackboard provides a tool for lecturer as a mean 
to appraise the performance of students from time to 
time. The assessment can be made in objective or 
subjective questions. Multiple-choice questions, 
true/false and fill in the blank are examples of 
objective questions whereas essay and structured 
questions, are examples of subjective questions. 
Obviously, lecturer can choose the type of questions 
that is suit to their subject content. The process is 
almost the same as preparing normal assessment. The 
following is a general steps on how a lecturer 
prepares an assessment in Blackboard: 
1. : Create a pool of questions that will be used 
in an assessment. Decide the type of 
question. 
2 . : Each question must be accompanied by its 
correct answer. 
3 . : The question pool is considered complete if 
the number of questions is sufficient enough 
for the particular evaluation. 
4 . : Create an assessment and import the 
question from the pool created earlier. 
5 . : Assessment must be configured such as the 
duration, none of questions and what the 
system should display to the user at the end 
of assessment. 
6. : Test marks will be accumulated and 
arranged in Grade book in the system. 
Lecturer may reset any particular score and 
allow for retest. 
3 . Developing an Assessment 
The process of developing an assessment starts 
with creating a pool of questions in the system. There 
are several type of questions can be made such 
multiple choice questions, essays and fill in the 
blank. We decided to prepare a pool of questions for 
an online quiz for the electronic engineering students. 
This quiz covers the fundamental topic in electronic 
circuit and circuit analysis. We chose the multiple 
choice question for the quiz since the students is 
seldom assessed with this type of question in 
undergraduate level. However, the challenge is to 
create a simple, comprehensive question and yet the 
options of the answer should look fuzzy to the 
students. Fig. 2 shows the capture in the first step to 
create the pool of questions that starts with writing 
the instructions to the students before attempting the 
quiz. 
Q Pool Canvas 
Add, modify, and remove questions Select a question type from the 
Add Ouestion drop-down list and click Go to add questions 
Creation 
Name Quiz A 
Description This is the first online quiz in this subject Please refer to the 
Instructions instruction given before you start. 
1. You have to answer FIVE questions. 
2 The duration 5 minutes. Once the time limit is over, 
the system will automatically stops the session. 
3. Each correct answer is ghren 2 marks, hence the total 
marks is 10. 
Fig. 2 . Creating a pool of questions. 
The process to build the pool consumes a lot of 
time since it determines the level of questions that 
will appear in the assessment. Depending on the 
weight of the assessment, the level of difficulties will 
be changed accordingly. In this case, we managed to 
develop a total of 2 0 0 questions in the pool. Since 
this is our first attempt to implement an online quiz, 
thus the result of this quiz will be used as a 
benchmark for online assessment in the future in 
term of its effectiveness and response of the students. 
Fig. 3 shows some of the questions created in the 
pool. Each of the questions is followed by the correct 
answer that will be used by the system to mark the 
answer of students. Besides, each of the questions 
can be edited and removed as well 
Multiple Choice Modty j RerrKwej 
i Quest ion 4 *u Multiple C h o i c e 
Oues t ion The following material is considered 
as short circuit EXCEPT 
A n s w e i 
copper 
carbon 
y g lass 
silver 
«; Add Question Hare 
O u e s t i o n The following material is considered 
a s short circuit EXCEPT 
A n s w e i carbon 
gold 
aluminium 
J g l a s s 
4 Add Q u e s t s " Har 
Quest ion 5 " Multiple C h o i c e 
O u e s t i o n The following are zero to short circuit 
condition EXCEPT 
A n s w e i y current 
voltage 
power 
energy 
Fig. 3 . An example of questions created in a pool. 
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Finally, we saved the question pool in the Pool 
Manager in order to complete the process of creating 
the pool. Fig. 4 shows the capture when the question 
pool has been saved in the system. Next, all of these 
questions are ready to be deployed in the intended 
quiz. 
COURSES > TEKNOLOQI ELECTRIK& ELEKTRONIK > CONTROL PANEL > POOL MANAGER 
(vj Pool Manager 
Add and import Pools of questions for use in assessments. 
2)8. Add Pool iS* Import 
3 Basic concept 
;2J Magnetic circuits 
Apnl 3, 2006 Exfjortj Modify ] 
April 4, 2006 Export i : Modify j - Rsmove \ 
OK J 
Fig. 4 . Question pool saved in the system. 
Once the pool of question is ready, the next step 
is to create an assessment in Test Manager. Creating 
an assessment is very simple once a question pool 
has been developed and saved in the Pool Manager. 
In this case, we have created the quiz in the Test 
Manager. Fig. 5 shows the capture of the quiz that 
has been created in the system. Next, we need to 
configure the quiz. 
COURSES > TEKNOLOGI EIEKTR1K a ELEKTRONIK > CONTROL PANEL > TEST MANAGER 
[2j Test Manager 
Add and modify Tests. After creation, add the Test to a 
content area and make it available. 
0 3 . Add Test 
3 Short Test 
21 aa 
21 Quiz A 
•7 — I • 
No April 4, 2006 
No April 4, 2006 
Assignments April 13, 2006 
Modify ! ^RemoyeJ 
Modify j : Remove ] 
Modify | i Remove j 
OK 
Fig. 5 . Creating intended assessment. 
The assessment configuration will determine the 
length of the assessment, number of questions and 
also the marks given for each correct answer. We 
decided that each student has to answer five 
questions in five minutes and each correct will be 
given two marks. The system will pick five different 
questions in random each time a student log into the 
system. Fig. 6 shows the capture of configuration of 
this assessment. 
Since there are about 2 0 0 questions in the pool, 
this configuration will give about 4 0 different set of 
questions to the students. Thus, we expect that each 
student will have different set of questions although a 
group of them log into the system simultaneously. 
This is important since they are not invigilated during 
the quiz. The students have the flexibility to do the 
quiz at their own time but it must be done within 2 4 
hours after the quiz has been uploaded into the 
system. 
Search the Pools below: 
M a g n e t i c circuits (45) 
Search the Pools below: 
0 A I I (202) • T r u e / F a l s e (0) 
• Mult ip le Cho ice (202) • Ma tch ing (0) 
• Mult iple A n s w e r (0) • Order ing (0) 
• Fill in the Blank (0) 
• Ca lcu la ted F o r m u l a 
(0) 
• File R e s p o n s e (0) 
• E s s a y (0) 
• Ca lcu la ted Numer ic 
(0) 
• Hot Spot (0) 
• Fill in Mult ip le B l a n k s • J u m b l e d S e n t e n c e 
(0) (0) 
• Opinion Sca le /L iker t i — i p l . a / n \ p L J Short A n s w e r (0) 
• E i ther /Or (0) • Qu iz Bowl (0) 
Number of questions to import (5 j 
Points per question I^ Zj 
Cancel J Import j 
Fig. 6. Configuration of the quiz. 
An obvious advantage of this online quiz is the 
flexibility in terms of time and place of the 
assessment. The students are free to do the 
assessment anytime within the time frame given and 
at any place as long as there is an Internet 
connection. Furthermore, the lecturers also have 
fewer burdens to mark the answer since the system 
will automatically do the marking task according to 
the uploaded correct answer. The student is able to 
view the result of the quiz upon completing the quiz 
as shown in Fig. 7. 
COURSES > TEKNOLOQI ELEKTRIK & ELEKTRONIK > ASSIGNMENTS > REVIEW ASSESSMENT 
Review Assessment: Quiz A 
Name: 
Status: 
Score: 
Quiz A 
Completed 
8 out of 10 points 
Time Elapsed: 0 hours, 0 minutes, and 44 seconds 
out of 0 hours and 5 minutes allowed. 
_ C * _ J 
Fig. 7. Sample view upon completing the quiz. 
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After the 24-hour time frame is over, the quiz will 
be automatically hidden in the system and cannot be 
accessed by the students. The lecturer can view the 
result of all students in grade book as shown in Fig. 
8. The marks of our students are then imported from 
the system in the form of Excel file as illustrated in 
Fig. 9. 
Nam* (U»t. Fialt 
lvffl1031O5S33 MOHD FAI7 BIN APIFFIN 
B4rP230M13S JASBULNUA BINT] .IAMHABI 
6403161155111 ABDUL OAYVUM BIN ABOill BAHIM 
Li411QaKfo113 AML'H BIN ABDUL RAIiiM 
83020246542! HAMIZAW BIN MAMAT 
B S f a 2 S f f i m . . W . 3 U L . A J M . . B M i EUbaia 
A 
pti raiMtt ia 
S 
IB 
B 
JO 
im WtMfMTM 
0 
of 2 points 
j of 2 points 
Question 1 Multiple Choice 
Passive element does NOT includes 
Given Answer: y regulator 
—-* Correct Answer: S regulator 
Question 2 Multiple Choice 
If an impedance Z is written in rectangular form as Z = R +j X, 
Given Answer: X X cannot be negative 
Correct Answer: J X is called the reactance 
Question 3 Multiple Choice 2 of 2 points 
The Thevenin equivalent voitage can be obtained by 
Given Answer. J solving for the open-circuit voltage it 
Correct Answer: J solving for the open-circuit voltage 
Question 4 Multiple Choice id i of 2 points 
Resistance depends on the following EXCEPT 
880523335273 MUHAMAD NURUU AH BIN RFRAHIM 
860623115024 ZAIPAH BINTI HARI.IN 
a50Z.1.156j3.1?.5..H .UBAMIMflllXHE j a a 4 Y , 4 
nwn.'WBRim MOHD RED7UAN BIN MOHD V I M I S 
8609112351711 KABILA BINTI MOHD HAMEL 
n w a w AMfNiinnw BIN MD SHAFII 
661010335635 MONO AMIRUL MUKMIN BIN AMF 
01310165S5104 NURUL AFIQAH BINTI HAWRAN 
861111236409 ABDUL RAHMAN BIN ARU 
Fig. 8. Result saved in the grade book. 
3 Microsoft Fxccl gn_cxport 
B Formula Bar f D - r 
Last Name, Firs Short Test 
930103105933 
840223025136 
840818115501 
840904085652 
841109095119 
860202465421 
860322595140 
860405305321 
860424125107 
860523335273 
860623115024 
860703296283, 
B60711566175, 
660813566459. 
360911235178, 
860920566243, 
H « • >i\gb_export/ 
Read* 
6 
10 
6 
10 
6 
10 
4 
8 
P I 
8 
8 
6 
10 
Total [Pts: Weighted Total 
6 Not Applicable 
10 Not Applicable 
6 Not Applicable 
10 Not Applicable 
E Not Applicable 
10 Not Applicable 
4 Not Applicable 
8 Not Applicable 
8 Not Applicable 
rtf*, *| Not Applicable 
6 Not Applicable 
8 Not Applicable 
8 Not Applicable 
6 Not Applicable 
10 Not Applicable 
8 Not Applicable 
> I 
Fig. 9. Grade book imported in form of Excel file 
format. 
We are able check the performance of each of our 
students as shown in Fig. 10 just like in the normal 
assessment. Each of questions answered by the 
students is clearly marked and the correct answer is 
given as well. As far as the online assessment is 
concerned, the process is already completed. The 
lecturer may prepare the questions for the next 
assessment. 
Fig. 10. A sample view of student performance in the 
quiz. 
4. Observation and Discussion 
The observation of this quiz can be made on 
several points; which are the difficulties of the given 
questions, the ability of the system to pick question 
from the pool randomly and the overall result of the 
students. 
In general, the difficulty level of the online quiz 
compared to normal assessment is almost similar. 
The range of difficulty lies within the level 1 to 4 of 
the Taxonomy Bloom. Even though the questions are 
in form of multiple choices, it does not necessarily 
reflect the questions are easy and straightforward as 
assumed by most of people. In fact, the multiple 
choice question is one of the toughest types of 
question in determining the correct answer provided 
the choice of answer is very close. However, due to 
time constraint in preparing the question pool, about 
two third of total questions have low level of 
difficulty. The questions are also lack of review from 
other lecturers and hence the suitability and the 
structure of the questions could be improved in the 
future assessment. The quiz can be improved further 
by adding more questions with higher level of 
difficulty and hence make it more challenging to the 
students. However, it does attain the objective of the 
assessment to test the understanding of students in 
the fundamental of this subject since the given 
questions cover all the key topics. 
After reviewing the performance of each student, 
it is apparent that some questions are frequently 
picked by the system. This causes many students got 
at least one same questions in their 5-question quiz. 
This problem could be due to the size of the question 
pool is not large enough to enable the system to 
provide totally different set of questions for each 
student. However, since the majority of students are 
attempting the quiz very quickly, they could not 
memorise the exact questions that they have 
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attempted. Nevertheless, this flaw could be improved 
by providing a large number of questions in the pool 
in order for the system to provide a different set of 
question from one student to another. 
A total of 140 students have taken this quiz as 
part of their assessment. The result shows that the 
majority of them, about 65%, managed to get at least 
80% of total marks. Another 25 % managed to score 
60% and the rest of them only afford to have less 
than 60% of the total marks. Fig. 11 shows the plot of 
the result from this online assessment. This result is 
compared to another quiz that had been done in class 
a few weeks before. The online quiz result perform 
much better compared to result of the quiz especially 
in the group of getting marks in the range of 6 - 10. 
However, this online result could be affected by early 
preparation of students since they had been notified a 
week before the online quiz. The students also might 
have discussed among themselves during the quiz. 
Mart* distribution of online quiz 
80 
10% 
Fig. 11. Marks distribution of the quiz. 
5. Conclusion 
The online assessments in this paper prove that it 
can be used as an alternative channel to assess the 
performance of students. It does not intended to 
replace the conventional approach that had been used 
for decades but it adds the variety of ways to hold an 
assessment. The question in this online quiz shows 
some flaws in terms of the implementation and the 
selection of questions but it becomes as the basis to 
improve the method of preparing an online 
assessment in the future. Apart from the level of 
quality of questions given, online assessment is 
actually has successfully performed well to assess the 
performance of students. It also gave flexibility to 
students in terms of the assessment time and at the 
same time it has reduced the burden of the lecturer to 
mark the assessment. Another advantage of the 
online assessment is that the lecturer is able to 
reconfigure another assessment provided that the 
question pool is already created in the system. In 
general, the online assessment is successfully 
managed to gauge the performance of students and it 
helps lecturer to vary the method to hold an 
assessment. 
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